There has been growing demand for compact and high intensity neutron generators in various fields. We have proposed to develop a tandem acceleration concept for DD or DT neutron generators. In this approach, a D − beam extracted from a D − ion source is accelerated toward the high voltage stage that is positively biased for electron stripping, and the produced D + beam is re-accelerated toward a D or T target. Both the ion source and the target can be grounded. This allows the system to be compact and have advantages in accessibility. There are generally two types of electron stripping, gas stripping cells and solid stripping foils. It is expected that a stripping foil is better for the tandem-type neutron generator because it is simple and the generator can be made much more compact. In order to produce neutrons by DD or DT reactions, D − ions need to be accelerated to several hundreds of keV, but there has been almost no research of stripping foils applied to ion beams in this energy range.
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In this study, various stripping foil materials and thicknesses were studied and evaluated for their suitability in the tandem-type neutron generator in terms of H − to H + conversion efficiency, heat load, and durability. A test stand previously developed for an alpha particle diagnostics method, Advanced Beam Source 103 (ABS103) [1], was used as a H − beam source. In the experiments, a H − beam is accelerated to about 180 keV, passes through a stripping foil, and produces a mixed beam of H − , H 0 , and H + . These ions are separated by the electric field of a deflector, and H − and H + beams are detected by a profile monitor to determine the conversion efficiency. The experimental results using thin foils of diamond-like carbon, gold, and carbon nanotubes will be reported. This work was supported by Grant-in-Aid for Priority Area 442-16082101, Ministry Education, Science and Culture Japan, and in part by Joint research programme at the National Institute for Fusion Science.
